Ceramide prevents neuronal programmed cell death induced by nerve growth factor deprivation.
We examined the ability of ceramide and sphingomyelinase (SMase) to prevent neuronal programmed cell death (PCD). We found that a cell-permeable ceramide analogue prevented neuronal PCD when applied to established sympathetic neuron primary cultures at the time of nerve growth factor (NGF) deprivation. Other amphiphilic lipids such as oleic acid failed to prevent cell death. Exogenous SMase also showed the same effect, probably by raising the intracellular ceramide level by sphingomyelin (SM) breakdown. Phosphocholine, another hydrolytic product of SM by SMase, did not prevent cell death. Other phospholipases, such as phospholipase C and phospholipase A2, could not prevent cell death. Given the recent findings that the SM cycle is activated to increase the intracellular ceramide level on NGF binding to the low-affinity NGF receptor (LNGFR) and that NGF binding to LNGFR suppresses apoptosis in neuronal cell lines, our results suggest the possibility of the SM cycle as a signaling mechanism transducing the PCD-preventing activity of NGF.